This supporting information contains the following supplementary material:
General
Reactions were performed under Ar atmospheres using standard Schlenk techniques unless otherwise stated. Dichloromethane (DCM) and hexane were purified by an Innovative Technology SPS-400 solvent purification system. N,N'-Dimethylformamide (DMF) was distilled from CaH 2 .
Other solvents were purified by distillation. Flash chromatography was performed on basic aluminum oxide (Sigma-Aldrich). Octamethylferrocene was purchased from Sigma-Aldrich and prepared according to the procedure described below. Tetramethylcyclopentadiene was purchased from Acros Organics. Other compounds were purchased from Sigma-Aldrich. X-ray single crystal diffraction was performed on an Oxford Diffraction Gemini diffractometer. Cyclic voltammetry was performed on a Princeton Applied Research VersaSTAT 3 potentiostat using a three electrode setup with Pt working electrode, and Pt coated titanium rods as counter and pseudo reference electrode. NMR spectra were recorded on Bruker AV500 and AV600 spectrometers. Mass spectra were recorded on a Waters LCT Premier mass spectrometer in ESI+ and APCI modes. Elemental analyses were obtained from Elemental Analysis Service of the London metropolitan university.
Infrared spectra were recorded on a PerkinElmer Spectrum One FT-IR spectrometer equipped with an ATR Sampling Accessory. Melting points were determined using a Reichert melting point microscope.
Syntheses 1:
A Schlenk flask was charged with 4.72 g (38.6 mmol) tetramethylcyclopentadiene (isomeric mixture) and 100 ml THF, and cooled to 0 °C. n-BuLi (1.6 M in hexanes, 26.6 ml, 42.5 mmol) was added slowly over 0.5 h. A thick white precipitate formed immediately during addition.
After stirring for another 0.5 h, 5.00 g (23.2 mmol) of anhydrous FeBr 2 were added and the mixture was allowed to warm up to room temperature. Stirring was continued for 1 h, followed by the addition of 100 ml water. The mixture was extracted with 3 x 100 ml hexane. The organic layers were combined and dried over sodium sulfate. Solvent evaporation and drying in high vacuum S2 afforded 5.65 g (19.0 mmol, 98 %) of an orange crystalline solid, which was analytically pure.
Spectroscopic data was in agreement with a commercial sample.
2:
A Schlenk tube was charged with 300 mg (1.0 mmol) octamethylferrocene and 12 ml dichloromethane. The solution was cooled to 0 °C. A second Schlenk tube was charged with 12 ml dichloromethane and 0.6 ml (8.0 mmol / 8 eq.) of acetyl chloride and 1073 mg (8.0 mmol) aluminum(III) chloride. The mixture was stirred for 10 min and added dropwise to the solution of octamethylferrocene. The solution was allowed to warm up to room temperature and stirring was continued overnight. Additional 0.2 ml of acetylchloride and 40 mg of aluminum chloride were added and stirring was continued for another hour. The reaction was quenched with 30 ml water, extracted with 30 ml dichloromethane and the deep red organic phase was collected and dried over Na 2 SO 4 . The solvent was evaporated affording a deep red oil, which crystallized within several minutes. The crude product was subject to flash chromatography on aluminum oxide using hexane/EtOAc (10:1) as eluent. Solvent evaporation and drying under high vacuum afforded 281 mg (0.74 mmol, 73%) of 2 as intense red crystalline material. We purified 2 on a 1.0 g scale alternatively by taking up the crude product with hexane, filtered the solution and concentrated it dryness. The crude solids were washed twice with small amounts of hexane, which afforded the title compound in a yield of ~ 50 % analytically pure. The remaining deep green solid (after taking up the product in hexane) was re-dissolved in dichloromethane, filtered through a syringe filter and slow evaporation of the solvent afforded a deep green solid, which contained crystals suitable for X-ray diffraction. The mass spectrum shows signals at 299, 313, and 327, 341, corresponding to a mixture of 1, and monoacylated octamethylferrocene (1b). 
MS (APCI

3b:
Compound 2 (400 mg (1.05 mmol)) was dissolved in 10 ml DMF in a round bottom flask.
POCl 3 (0.2 ml, 2.14 mmol) was added dropwise under rapid stirring. After 1-2 minutes, the deep red mixture turned pale yellow and then greenish. The reaction was worked-up after 15 min by dilution with 20 ml water, extraction with dichloromethane (3 x 20 ml), and drying of the organic phase over Na 2 SO 4 . Solvent evaporation afforded a greenish crystalline solid. The solid was taken up in 20 ml pentane, separating a bright orange solution from a green residue. The solution was filtered through a syringe filter (PTFE, 0.45 m) and concentrated under a stream of Ar, affording orange crystals. Drying under vacuum afforded 435 mg (1.04 mmol, 99 %) of the title compound.
green within a few minutes. We stopped the reaction after one hour by addition of 20 ml water. The deep green solution was transferred into a separatory funnel and extracted with 3 x 50 ml dichloromethane. The combined organic extracts were dried over sodium sulfate. Solvent evaporation afforded the crude product as intense green oil, which was subject to column chromatography on Al 2 O 3 using hexane/EtOAc (4:1) as eluent. Compound 3c (0.040 g, 0.08 mmol; 42 %) was obtained from the purple main fraction after solvent evaporation and drying in high vacuum as purple crystalline solid. 
3d:
The reaction was carried out in analogy to the above described preparation of 3c, but the reaction time was 16 h instead of 1 h. After column chromatography, we isolated a minor amount of 3c (3 mg) from the first fraction. The second fraction contained 21 mg (0.04 mmol) of the title compound. We transferred the deep green aqueous phase from the aqueous work-up into a conical flask and allowed it to rest for one hour. Compound 3d crystallised quantitatively in form of small black needles, resulting a colourless aqueous phase. These needles were filtered off using a Büchner funnel, washed with water and dissolved in dichloromethane. Drying over sodium sulfate, filtration and solvent evaporation afforded the additional 65 mg (0.13 mmol) of the title compound. The combined yield was 86 mg (0.18 mmol, 91 %). 
4:
A Schlenk flask was charged with 100 mg (0.24 mmol) of 3b and 60 ml DMF. Degassed aqueous NaOH (20 ml, 0.75 M) was added and the solution was stirred at 60 °C for 45 min. The reaction mixture was cooled down to room temperature and diluted with 100 ml degassed hexane and 100 ml degassed water. The organic layer was collected and the aqueous layer was extracted twice with 100 ml hexane. Combination of the organic phases, drying over Na 2 SO 4 and solvent evaporation afforded a crude solid, which was taken up in 10 ml pentane and filtered through a syringe filter.
Evaporation of the pentane under a stream of argon, followed by drying under vacuum afforded 87 mg (0.22 mmol, 93 %) of an orange crystalline material. i The measured value for C is deviating 1.07 % from from the calculated value, which likely due to the detected trace impurities. Attempted purification by sublimation (~1*10 -2 mbar) at a temperature as low as 35 °C and re-crystallisation from pentane at -50 °C did not improve the purity as detected by 1 H NMR spectroscopy.
3. Details of the of X-ray crystal structure determination. 
Kinetic profiling of the formylation of compound 2 by 1 H NMR spectroscopy in DMF-d 7
We dissolved compound 2 (2 mg, 5.2 mol) in 0.5 ml DMF-d 7 in an NMR-tube and recorded an 1 H NMR spectrum of the unreacted compound. This was followed by the addition of two drops POCl 3 (~ 11 mg, 72 mol). To achieve a homogeneous distribution, the NMR tube was shaken vigorously for a few seconds, after that it was immediately placed into the NMR spectrometer, followed by recording of spectra with one scans in intervals of 1 min for 1 h. Figure   S1 shows selected spectra (recorded in two second intervals) of the vinylic range. Figures S3 and S4 show spectra of the same reaction, but in five second intervals.
Compound 3a is consumed after 30 s to form 3b ( Figure S3) . A further vinylic signal appears in the range of 4.48 ppm, which we assign to 3c.
S10
Figure S1
. Vinylic range of time dependent 1 H NMR spectra of the formylation of 2 in DMF-d 7 .
The first spectrum was recorded before the addition of POCl 3 , the second spectrum immediately after the addition, and each depicted spectrum 2 min later. The first spectrum was recorded before the addition of POCl 3 , the second spectrum directly after the addition, and each following spectrum 2 min later. The first spectrum was recorded before the addition of POCl 3 , the second spectrum directly after the addition, and each following spectrum 5 min later. The first spectrum was recorded before the addition of POCl 3 , the second spectrum 5 min after the addition, and each following spectrum 5 min later.
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Increasing the amount of POCl 3 to 55 mg (0.36 mmol) resulted in a remarkably faster conversion ( Figure S5 ). The first scan after addition of POCl 3 shows no traces of compound 2, whereas compound 3c is the major product. After ~ 20 min compound 3b is totally consumed. Figure S5 . Selected range of time dependent 1 H NMR spectra of the formylation of 2 in DMF-d 7 .
The first spectrum was recorded after the addition of POCl 3 , the following spectra were recorded every 30s. The figure shows selected spectra every 20 scans. 
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Proposed mechanism
S14
Cyclic voltammetry
All measurements were performed in 0.1 M solutions of Bu 4 NPF 6 in dichloromethane with an analyte concentration of ~ 3 mM or 1 mM. The graphs shown represent scans at 100 mV/s. Decamethylferrocene (DmFc) and ferrocene were used as internal standards and determined potentials are reported versus the Fc/Fc + couple (E Fc = E DmFc + 480 mV 1 ). The half-width potentials (E 1/2 ) were determined by using middle between anodic (E pa ) and cathodic peak potentials (E pc ). All redox processes show a good reversibility (i pa /i pc ≈ 1) within the chosen scanrate and bias range. 
